Effects of Wei Chang An pill on enzyme activity and levels of vasoactive peptide and substance P in the small intestine of rats with compound diarrhea  by HU, Rui & TANG, Fang
TOPIC
JTCM |www. journaltcm. com March 15, 2012 | volume 32 | Issue 1 |
Online Submissions:http://www.journaltcm.com J Traditional Chinese Medicine 2012 March 15; 32(1): 52-57
info@journaltcm.com ISSN 0255-2922
© 2012 JTCM. All rights reserved.
Basic Investigation
HU Rui, TANG Fang, Department of TCM, General Hospital
of Tianjin Medical University, Tianjin 300052, China
Supported by Tianjin City Science and Technology Innova-
tion Special fund No.06FZZDSH00405
Correspondence to: TANG Fang, Department of TCM, Gen-
eral Hospital of Tianjin Medical University, Tianjin 300052,
China. zhongyi3599@sina.com
Telephone: +86-13821185980
Accepted: November 22, 2011
Abstract
OBJECTIVE: To investigate the regulatory effects of
Wei Chang An Pill (WCAP) on enzyme activity and
gastrointestinal hormones in the small intestine of
rats with compound diarrhea.
METHODS: Forty Wistar rats were randomly divid-
ed into a control, diarrhea model, and WCAP high,
medium, and low dose groups. The control group
was not treated, and the model group was adminis-
tered intragastric distilled water. The WCAP groups
were given WCAP suspension, 80, 60 or 40 mg·kg–1
·d–1, for 4 days. Stool properties were observed. Af-
ter the experiment, thymus and spleen indices
were measured, and the activities of lactate dehy-
drogenase (LDH), malate dehydrogenase (MDH),
and disaccharidase (lactase) in the small intestinal
mucous membrane, and levels of substance P (SP)
and vasoactive peptide (VIP) in the colon were de-
termined.
RESULTS: Compared with the control group, thy-
mus and spleen indices were significantly de-
creased, LDH, MDH, and disaccharidase activity in
the small intestine was decreased, and SP and VIP
levels in the colon were significantly increased in
the diarrhea model group. Compared with the
model group, thymus and spleen indices were sig-
nificantly increased, and LDH, MDH, and disacchari-
dase activity in the small intestine and SP and VIP
levels in the colon were significantly decreased in
theWCAP medium dose group.
CONCLUSION: The diarrhea model rats exhibited
pathological changes including atrophy of the thy-
mus and spleen, decreased enzyme activity in the
small intestine, and gastrointestinal hormone dis-
turbance. WCAP can increase the activity of intesti-
nal digestive enzymes and regulate gastrointesti-
nal hormones, thereby relieving diarrhea.
© 2012 JTCM. All rights reserved.
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INTRODUCTION
Diarrhea is one of the most common gastrointestinal
diseases. It can be classified as infectious or noninfec-
tious according to the etiology. The former is caused by
infection with bacteria or viruses; the latter is induced
by dietary or climatic factors. Based on the course of
the disease, diarrhea can also be divided into acute and
chronic. The latter is possibly correlated with emotion-
al factors that lead to digestive and absorptive distur-
bances; these can cause mental disturbance in the pa-
tient, further exacerbating the diarrhea.
Wei Chang An Pill (胃肠安丸) (WCAP), comprising
Mu Xiang (Radix Aucklandiae), She Xiang (Moschus),
Tan Xiang (Lignum Santali), Chen Xiang (Lignum Aq-
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uilariae Resinatum), Zhu Sha (Cinnabaris), Chuan Po
(Cortex Magnoliae Officinalis), Zhi Qiao (Fructus Au-
rantii), Da Huang (Radix et Rhizoma Rhei), Ba Dou
Shuang (Pulvis Crotonis Tiglium), Cuan Xiong (Rhi-
zoma Chuanxiong), and Da Zao (Fructus Jujubae), is a
commonly used drug for diseases of the digestive sys-
tem. Studies indicate that WCAP[1] contains naringin,
hesperidin, and neohesperidin, can improve gastrointes-
tinal function, and has spasmolytic and antidiarrheal
actions. It also has a bacteriostatic effect on enteric
pathogens such as Bacillus coli and Staphylococcus aure-
us[2], and has antiviral[3] and anti-endotoxic[4] functions.
Clinically, it has been found that WCAP is not only
useful for infective diarrhea, but also has a therapeutic
effect on diarrhea induced by incoordination between
the liver and the spleen, which is associated with emo-
tional factors. To explore the mechanism of this effect,
a compound diarrhea animal model was established us-
ing a combination of Fan Xie Ye (Folium Sennae) de-
coction and binding stress. Digestive enzyme activity
in the small intestinal mucosa and levels of vasoactive
intestinal peptide (VIP) and substance P (SP) in the co-
lon were determined, to provide a theoretical basis for
the development and application of this drug.
MATERIALS
Animals
Female Wistar rats of sanitary degree, weighing 170±
10 g, were purchased from the Academy of Military
Medicine (License No: SCXK-(army) 2002-001).
Drugs
WCAP was supplied by Le Ren Tang Pharmaceutical
Factory, Tianjin Zhongxin Pharmaceutical Group Co.
Ltd (Tianjin, China, Batch No: 20070324).
Reagents
Lactate dehydrogenase, (LDH), malate dehydrogenase
(MDH), and disaccharidase (lactase) were used. A Coo-
massie brilliant blue kit for protein detection was ob-
tained from Nanjing Jiancheng Bioengineering Insti-
tute (Nanjing, China). Vasoactive peptide (VIP) and
Substance P (SP) radioimmunoassy kits were obtained
from Beijing Poer Weiye Biotechnique Co. Ltd (Bei-
jing, China).
Main instruments
The TU-1810PC ultraviolet-visible spectrophotome-
ter, was manufactured by Beijing Puxi Universal Instru-
ments Co. Ltd (Beijing, China). The γ counter was ob-
tained from Zhongjia Co., China Science and Technol-
ogy University (Hefei, China).
METHODS
Preparation of model
Following a previously reported method[5], the com-
pound diarrhea model was prepared using binding
stress combined with intragastric administration of Fan
Xie Ye (Folium Sennae) decoction. To avoid variations
in the intensity of the binding stress[5], rubber bands of
similar elastic force were used for all treatments. For 2
h daily, the rats were fixed to a board by winding the
rubber bands around the ends of all four limbs. To pre-
pare Fan Xie Ye (Folium Sennae) decoction[6], Fan Xie
Ye (Folium Sennae) was added to water, boiled, and fil-
tered. The filtrate was concentrated to 0.2 g/mL to ob-
tain 20% Fan Xie Ye decoction.
Grouping of animals and treatment administration
The rats were divided randomly into five groups: a con-
trol group, a model group, and WCAP high, medium,
and low dose groups. There were eight rats in each
group. The rats in the model group were bound for 2 h
each day and one hour later were intragastrically ad-
ministered 20% Fan Xie Ye decoction at a dose of 10
mL/kg body weight. The rats in the control group were
allowed to move freely. WCAP was prepared using
high pressure disinfected distilled water in suspensions
of 3.2, 2.4 and 1.6 mg/mL for the high, medium, and
low dose groups, which received 80, 60 or 40 mg/kg
body weight, respectively, once daily. The rats in the
model group and the control group were given 2 mL
of distilled water intragastrically. All rats were raised in
a single dry experimental case, with filter paper pad-
ding on the bottom of the case. After the end of the ex-
periment, the rats were killed and tissues were taken
for analysis.
Criteria for assessing diarrhea and calculation of
diarrhea rate
Stool properties were observed daily, and stool smears
on the filter paper were used to judge whether each
stool was dry or loose. The diarrhea rate was calculated
as the number of rats with diarrhea divided by the total
number of rats in each group × 100%.
Calculation of diarrhea index
The diarrhea index[7] was calculated as the loose stool
rate multiplied by the mean loose stool grade. The
loose stool rate was the number of loose stools pro-
duced by each animal divided by the total stool num-
ber. Each granule or each pile of stool (when it was not
possible to determine the number of granules) was re-
garded as one stool. Loose stools were graded by the di-
ameter of the stain formed by the stool on the filter pa-
per, in four degrees: <1 cm (grade 1), 1–2 cm (grade
2), 2–3 cm (grade 3), and >3 cm (grade 4). The diam-
eter of round stools was measured. For stools of ellipti-
cal or irregular shape, the longest diameter or an ap-
proximate round diameter was recorded. Mean loose
stool grade was calculated as the sum of loose stool
grades divided by the number of loose stools.
Measurement of thymus and spleen indices
After the end of experiment, the rats were killed and
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weighed, and the thymus and spleen were taken and
weighed. The visceral index was calculated as the viscer-
al weight (mg) divided by the body weight (g).
Determination of activity of LDH, MDH and disac-
charidase (lactase) in small intestinal mucosa
After the end of experiment, the small intestine was
taken from the dead rats, opened vertically, rinsed with
saline at 0°C, and dried with filter paper. Mucosal tis-
sue was obtained by crushing at 0°C to produce 0.2%,
0.5% , and 10% homogenates. Their absorbance was
determined according to the kit manufacturer's instruc-
tions, at wavelengths of 440 nm, 340 nm and 505 nm,
respectively. Protein levels in the homogenates were de-
termined using the Coomassie brilliant blue method,
and the activities of LDH, MDH and disaccharidase
(lactase) were calculated.
Determination of VIP and SP in colon tissue
About 100 mg of colon tissue was taken from the dead
rats, 2 cm from the ileocecum, then opened vertically,
rinsed with saline at 0°C, and dried with filter paper.
One milliliter of saline was added and 10% homoge-
nate prepared and stored at–70°C. VIP and SP levels
were determined by radioimmunoassay according to
the kit manufacturer's instructions.
Statistical analysis
SPSS 16.0 statistical software was used. The data were
expressed as xˉ ± s. The two-tailed t-test was used for
comparison of means between groups, one-way analy-
sis of variance was used for comparison among multi-
ple groups, the Leven method was used to test the ho-
mogeneity of variances, and the chi-square test was
used for to compare rates. P<0.05 was regarded as sta-
tistically significant.
RESULTS
Diarrhea rate and diarrhea index
After intragastric administration of Fan Xie Ye (Folium
Sennae) decoction, each rat in the model group ejected
dilute, loose stool with mucus, a dark brown color, and
irregular form. The diarrhea rate was 100%. In the con-
trol group, the stool was dry and granular in form, and
the diarrhea rate was 0%.
The diarrhea indices in the treatment groups were low-
er than that in the model group, with statistically signif-
icant differences between the model group and the me-
dium dose group on the third and fourth days (P<
0.05, P<0.01).
Visceral index
There were significant differences in spleen index and
thymus index between the model group and the con-
trol group (P<0.05, P<0.01). WCAP slowed the atro-
phy of the organs to varying extents. Compared with
the model group, the medium dose group showed a sig-
nificant effect (P<0.05) (Table 3).
Activity of digestive enzymes in small intestinal
mucosa
Compared with the control group, the activities of the
digestive enzymes in the model group were significant-
ly decreased (P<0.01). In the high dose group, LDH
and MDH activities tended to increase, whereas disac-
charidase activity significantly increased (P<0.05). Me-
dium dose WCAP increased LDH, MDH and disac-
charidase activities (P<0.01, P<0.05 and P<0.01).
There were no significant differences between the low
dose group and the model group (Table 2).
VIP and SP levels in colon tissue
Compared with the control group, VIP and SP levels
in the model group were significantly increased (P<
0.01). After administration of WCAP, VIP and SP lev-
els were improved to varying extents. The high dose sig-
nificantly decreased VIP (P<0.05) and the medium
dose improved both VIP and SP levels (P<0.01, P<
0.05). There was no significant difference between the
low dose group and the model group (Table 3).
Table 1 Effect ofWei Chang An Pill on diarrhea index in the rat model of diarrhea (n=8, xˉ ±s)
Note: Compared with the model group: *P<0.05, **P<0.01.
Table 2 Effect of Wei Chang An Pill on activities of LDH, MDH and disaccharidase in intestinal mucosa in the rat model of diarrhea
(n=8, xˉ ±s)
Note: Compared with the control group: P<0.05, P<0.01; compared with the model group: *P<0.05, **P<0.01.
Group
Control
Model
High dose
Medium dose
Low dose
Dose
(mg·kg-1)
-
-
80
60
40
Diarrhea index
1 d
0
1.58±0.13
1.52±0.18
1.44±0.15
1.54±0.21
2 d
0
1.56±0.09
1.48±0.13
1.43±0.14
1.52±0.15
3 d
0
1.57±0.17
1.48±0.15
1.40±0.11*
1.51±0.15
4 d
0
1.55±0.16
1.42±0.08
1.37±0.16**
1.47±0.10
Group
Control
Model
High dose
Medium dose
Low dose
Dose
(mg·kg-1)
-
-
80
60
40
LDH activity (U·gprot-1)
2789.67±341.85
2339.46±276.56
2554.87±155.33
2775.73±249.82**
2390.65±261.30
MDH activity (U·mgprot-1)
4.47±1.09
3.24±0.69
4.03±0.96
4.28±0.83*
3.80±0.72
Disaccharidase active
(U·mgprot-1)
95.62±11.36
67.81± 8.58
84.39±22.16*
92.29± 9.85**
78.85±14.81
Table 3 Effects of Wei Chang An Pill on spleen and thymus indices and VIP and SP levels in colon tissue in the rat model of diar-
rhea (n=8, xˉ ±s)
Note: Compared with the control group: P<0.05, P<0.01; compared with the model group: *P<0.05, **P<0.01.
DISCUSSION
Traditional Chinese medicine contends that diarrhea
may be caused by cold/dampness, summer heat and
dampness, dampness/heat, and other exogenous fac-
tors, irregular diet, retention of food, troubled
thoughts, anger, emotional disturbance, general defi-
ciency due to chronic disease, and senile debility. Dys-
function of the spleen and stomach in transporting and
transforming water and food is a key pathogenic factor
in diarrhea. The spleen and stomach function in con-
veying the essence of food and water upward and send-
ing down turbidity depends on the normal flow of liv-
er qi. When emotional disorder prevents normal flow
of liver qi, this affects the spleen and stomach, mani-
festing as signs of incoordination between the liver and
the spleen and inducing acute or chronic diarrhea. In
this study, the binding stress method was used to in-
duce emotional disorder in experimental animals and
intragastric administration of Fan Xie Ye decoction was
used to cause diarrhea via transformation and transpor-
tation dysfunction of the spleen[8], imitating the clinical
pathogenic course. This compound diarrhea model was
used to explore the antidiarrheal effect of WCAP.
Fan Xie Ye (Folium Sennae) [9] contains anthraquinone
glycoside, which can increase tension in the colon and
inhibit absorption of water and electrolytes by the large
intestine. Retention of water in the intestinal cavity in-
creases propulsive peristalsis in the large intestine, in-
ducing diarrhea. Mental stress[10] is a complex neurohu-
moral response that can cause dysfunction of the stom-
ach and intestine, leading to abnormal defecation. Xu
[11] used intragastric administration of Fan Xie Ye decoc-
tion combined with binding stress to induce diarrhea
in rats, leading to abnormal expression of inflammato-
ry cytokines in colonic mucosa. In the present study,
WCAP appeared to have an antidiarrheal function, de-
creasing the diarrhea index in the compound diarrhea
rat model.
The thymus and the spleen are the principal immune
organs in the body. The results of this study indicate
that compound diarrhea leads to atrophy of these or-
gans in the rat. This atrophy was slowed by the admin-
istration of WCAP; the weight of the organs was in-
creased, particularly in the medium dose group, possi-
bly due to reduction in the loss of nutrients.
The energy needed for human activity is supplied
mainly by the oxidation and decomposition of saccha-
rides. Aerobic oxidation and glycolysis are important
pathways. MDH is a key enzyme in glycometabolism,
catalyzing the reversible transformation between malic
acid and oxaloacetic acid[12]. LDH catalyzes the oxida-
tion of lactic acid and the reduction of pyruvic acid in
anaerobic glycolysis. Thus, MDH and LDH activities
in the small intestinal mucosa are objective indices re-
flecting aerobic oxidation and anaerobic glycolysis in
cells[13]. Disaccharidase in epithelial cells of the intesti-
nal mucosa is a marker of the absorptive function of
the small intestine. This study found that the activities
of these three digestive enzymes were significantly de-
creased in experimental animals with compound diar-
rhea and were improved by WCAP, particularly in the
medium dose group. It can be inferred that, in diar-
rhea, saccharide oxidative decomposition and intestinal
absorption might be the basis of the spleen and stom-
ach transformation and transportation disturbance ac-
cording to traditional Chinese medicine. WCAP has
an antidiarrheal role possibly by increasing the activity
of digestive enzymes, regulating saccharide metabolism
and use, and promoting the absorption of nutrients.
Gastrointestinal peptides[14] are secreted by gastrointesti-
nal nerves, and as bioactive multi-peptides with the
principal role of message transmission, are important
factors in the regulation of gastrointestinal function.
VIP is an inhibitory transmitter and SP is an excitatory
transmitter. VIP[15] comprises 28 amino acids, and is se-
creted and released by endocrine D cells, VIP-ergic
neurons and nerve fibers. It induces relaxation of circu-
lar smooth muscle throughout the gastrointestinal tract
and dilates blood vessels, leading to diarrhea. A previ-
ous study[16] indicated that Tong Xie Yao Fang can re-
lieve disturbances of gastrointestinal function in rats
with chronic stress, possibly related to the regulation of
VIP in the colon. SP receptors[17] are involved in the
regulation of gastrointestinal movement and secretion,
and also in the perception of visceral pain and discom-
fort. It has also been shown[18,19] that, in patients with ir-
ritable bowel syndrome (IBS), SP levels in the intesti-
nal mucosa increase. Furthermore, Tiaogan Yunpi De-
coction[20] improves gastrointestinal motility and has a
therapeutic effect on IBS in rat colon tissue, possibly
through decreasing VIP and SP levels. In the present
study, VIP and SP levels in the rat diarrhea model in-
creased, leading to abnormal gastrointestinal motility
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Table 3 Effects of Wei Chang An Pill on spleen and thymus indices and VIP and SP levels in colon tissue in the rat model of diar-
rhea (n=8, xˉ ±s)
Group
Control
Model
High dose
Medium dose
Low dose
Dose (mg·kg-1)
-
-
80
60
40
Spleen index (mg·g-1)
3.45±0.64
2.88±0.44
3.13±0.18
3.43±0.37*
3.23±0.72
Thymus index (mg·g-1)
1.96±0.52
1.26±0.41
1.66±0.43
1.76±0.49*
1.47±0.35
VIP level (ng·g-1)
79.44±17.68
109.17±15.74
88.68±20.32*
80.31±16.71**
97.63±14.82
SP level (ng·g-1)
3.39±0.46
4.85±1.41
3.88±1.11
3.53±0.86*
4.61±1.03
Note: Compared with the control group: P<0.05, P<0.01; compared with the model group: *P<0.05, **P<0.01.
DISCUSSION
Traditional Chinese medicine contends that diarrhea
may be caused by cold/dampness, summer heat and
dampness, dampness/heat, and other exogenous fac-
tors, irregular diet, retention of food, troubled
thoughts, anger, emotional disturbance, general defi-
ciency due to chronic disease, and senile debility. Dys-
function of the spleen and stomach in transporting and
transforming water and food is a key pathogenic factor
in diarrhea. The spleen and stomach function in con-
veying the essence of food and water upward and send-
ing down turbidity depends on the normal flow of liv-
er qi. When emotional disorder prevents normal flow
of liver qi, this affects the spleen and stomach, mani-
festing as signs of incoordination between the liver and
the spleen and inducing acute or chronic diarrhea. In
this study, the binding stress method was used to in-
duce emotional disorder in experimental animals and
intragastric administration of Fan Xie Ye decoction was
used to cause diarrhea via transformation and transpor-
tation dysfunction of the spleen[8], imitating the clinical
pathogenic course. This compound diarrhea model was
used to explore the antidiarrheal effect of WCAP.
Fan Xie Ye (Folium Sennae) [9] contains anthraquinone
glycoside, which can increase tension in the colon and
inhibit absorption of water and electrolytes by the large
intestine. Retention of water in the intestinal cavity in-
creases propulsive peristalsis in the large intestine, in-
ducing diarrhea. Mental stress[10] is a complex neurohu-
moral response that can cause dysfunction of the stom-
ach and intestine, leading to abnormal defecation. Xu
[11] used intragastric administration of Fan Xie Ye decoc-
tion combined with binding stress to induce diarrhea
in rats, leading to abnormal expression of inflammato-
ry cytokines in colonic mucosa. In the present study,
WCAP appeared to have an antidiarrheal function, de-
creasing the diarrhea index in the compound diarrhea
rat model.
The thymus and the spleen are the principal immune
organs in the body. The results of this study indicate
that compound diarrhea leads to atrophy of these or-
gans in the rat. This atrophy was slowed by the admin-
istration of WCAP; the weight of the organs was in-
creased, particularly in the medium dose group, possi-
bly due to reduction in the loss of nutrients.
The energy needed for human activity is supplied
mainly by the oxidation and decomposition of saccha-
rides. Aerobic oxidation and glycolysis are important
pathways. MDH is a key enzyme in glycometabolism,
catalyzing the reversible transformation between malic
acid and oxaloacetic acid[12]. LDH catalyzes the oxida-
tion of lactic acid and the reduction of pyruvic acid in
anaerobic glycolysis. Thus, MDH and LDH activities
in the small intestinal mucosa are objective indices re-
flecting aerobic oxidation and anaerobic glycolysis in
cells[13]. Disaccharidase in epithelial cells of the intesti-
nal mucosa is a marker of the absorptive function of
the small intestine. This study found that the activities
of these three digestive enzymes were significantly de-
creased in experimental animals with compound diar-
rhea and were improved by WCAP, particularly in the
medium dose group. It can be inferred that, in diar-
rhea, saccharide oxidative decomposition and intestinal
absorption might be the basis of the spleen and stom-
ach transformation and transportation disturbance ac-
cording to traditional Chinese medicine. WCAP has
an antidiarrheal role possibly by increasing the activity
of digestive enzymes, regulating saccharide metabolism
and use, and promoting the absorption of nutrients.
Gastrointestinal peptides[14] are secreted by gastrointesti-
nal nerves, and as bioactive multi-peptides with the
principal role of message transmission, are important
factors in the regulation of gastrointestinal function.
VIP is an inhibitory transmitter and SP is an excitatory
transmitter. VIP[15] comprises 28 amino acids, and is se-
creted and released by endocrine D cells, VIP-ergic
neurons and nerve fibers. It induces relaxation of circu-
lar smooth muscle throughout the gastrointestinal tract
and dilates blood vessels, leading to diarrhea. A previ-
ous study[16] indicated that Tong Xie Yao Fang can re-
lieve disturbances of gastrointestinal function in rats
with chronic stress, possibly related to the regulation of
VIP in the colon. SP receptors[17] are involved in the
regulation of gastrointestinal movement and secretion,
and also in the perception of visceral pain and discom-
fort. It has also been shown[18,19] that, in patients with ir-
ritable bowel syndrome (IBS), SP levels in the intesti-
nal mucosa increase. Furthermore, Tiaogan Yunpi De-
coction[20] improves gastrointestinal motility and has a
therapeutic effect on IBS in rat colon tissue, possibly
through decreasing VIP and SP levels. In the present
study, VIP and SP levels in the rat diarrhea model in-
creased, leading to abnormal gastrointestinal motility
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and/or increased visceral sensitivity. WCAP decreased
VIP and SP levels, reducing visceral sensitivity and
hence exerting an antidiarrheal effect. The medium
dose of WCAP had the greatest effect, with no dose–
effect relationship, and is possibly comparable to treat-
ing diarrhea with purgatives.
In WCAP, Mu Xiang (Radix Aucklandiae), Chen
Xiang (Lignum Aquilariae Resinatum), and Tan Xiang
(Lignum Santali) promote the flow of qi, regulating
middle-jiao and killing pain; Hou Po (Cortex Magnoli-
ae Officinalis) and Zhi Qiao (Fructus Aurantii) regu-
late the flow of qi and normalize stomach and spleen
function; Da Huang (Radix et Rhizoma Rhei) and Ba
Dou Shuang (Pulvis Crotonis Tiglium) have a role in
eliminating retention of food in the stomach; Zhu Sha
(Cinnabaris) eliminates phlegm and abdominal pain
due to pestilence; Chuan Xiong (Rhizoma Chuanx-
iong) and She Xiang (Moschus) activate blood circula-
tion to promote the flow of qi; and Da Zao (Fructus Ju-
jubae) coordinates the actions of the various ingredi-
ents in the prescription. Pathological studies in mice
have found that supercritical aqueous extract of Mu
Xiang (Radix Aucklandiae) [21] promotes movement in
the small intestine, significantly promotes epineph-
rine-induced inhibition of propulsion in the small in-
testine, and has an antagonistic action on neostig-
mine-induced hyperfunction of small intestinal propul-
sion. Aqueous decoction of Zhi Qiao (Fructus Auran-
tii)[22] can inhibit movement in isolated rabbit small in-
testine, an effect that increases with dose. This action is
mediated by 5-HT receptors, with a direct inhibitory
action on smooth muscle as the main effect and media-
tion of M receptors as an auxiliary effect. Alcohol ex-
tract of Hou Po (Cortex Magnoliae Officinalis) [23] an-
tagonizes Fan Xie Ye (Folium Sennae)-induced diarrhea
in mice and promotes the action of the digestive sys-
tem. The fungus isolated from Chen Xiang (Lignum
Aquilariae Resinatum) [24] has antibacterial activity
against experimental strains of, for example, S. aureus,
Escherichia coli and Candida albicans. Da Huang (Ra-
dix et Rhizoma Rhei)[25] significantly decreases VIP lev-
els in the intermuscular nerve plexus of rat colon, lead-
ing to a reduction of the colon's transmitting function.
In summary, WCAP eliminates dampness with aromat-
ics, regulates the flow of qi to alleviate pain, strength-
ens the stomach to promote digestion, regulates both
cold and heat, and treats both the principal and the sec-
ondary aspects of disease. Its antidiarrheal effect is mul-
tilayered and not dose dependent[26,27]. An experimental
basis for its clinical use is a micro-pill containing a
small dose of 0.02 g per pill, with four pills given at a
time thrice daily.
REFERENCES
1 Zhang JZ, Gao WY, Ma CY. Analysis on chemical compo-
nents of Wei Chang An Pill. Study of Drugs Accessment
2010; 33: 116-120
2 Ling NS. Systematic Study on Modern Chinese Drug Wei
Chang An Pill. Tianjin: Tianjin University 2007
3 Zhang J, Zhou HJ, Li XM. In vitro experience of Wei
Chang An Pill in anti-rotavirus. Acta of Tianjin Medical
University 2011; 17: 177-180
4 Hu J. Study on substance basis of Ba Dou Shuang (Pulvis
Crotonis Tiglium) pushing intestinal movement and anti-
endotoxin action of Wei Chang An Pill. Tianjin: Tianjin
University 2009
5 Cai GX, Lin XY, Yi J, Liu BY. Effects of Simo Decoction
on gastrointestinal movement and brain NT, CGRP in the
chronic stress rat. China Emergency of TCM 2011; 20:
251-253
6 Tian JX, Lai QK, Ma ZC, Li HJ, Tan HL, Xiao CR. Ef-
fects of Fu Xie Kang on immune, digestive and absorptive
functions in the rat with diarrhea due to spleen deficiency.
China Clinical Rehabilitation 2006; 10: 92-94
7 Zhou GN. Preparation of mouse diarrhea model and ap-
plication of diarrhea index. Chinese Medical Herbs 1994;
25: 1951
8 Tian J, Ma ZC, Wang YG, Li HJ, Tan HL, Xiao CR.
Comparison of changes of digestive system functions
among 3 rat models of diarrhea due to spleen deficiency.
China Clinical Rehabilitation 2006; 10: l29-13l
9 Miao MS, Zhu FP. Commonly-Used Animal Models for
Medical Researches. Beijing: People's Medical Publishing
House 2007: 359-360
10 Shi JJ. Experimental study on effects of Ning Chang De-
coction on free radicals in the rat of irritable bowel syn-
drome. Chinese Journal of Chinese Medicine and Pharma-
cy 2008; 26: 323-325
11 Xu HZ, Xie JQ, Shi B, Zhang T. Expression of Inflamma-
tory Cytokine in Colon Mucosa of D-IBS Rats and Effects
of "Wenzhong Jianpi Decoction" on Them. Shanghai Jour-
nal of Chinese Medicine and Pharmacy 2007; 4l: 69-72
12 Wang XY, Wang B, Hou ST, Zhu GP. Structure and func-
tion of malic dehydrogenase. Journal of Biology 2009; 26:
69-73
13 Wang JF. Biochemistry (Chin). Beijing: China Press of
Chinese Medicine and Pharmacy 2007: 115-126
14 Zhou GH, Zhang H, Su LG, Wang W, Zhou HY. Analy-
sis on correlativity of changes of SP, VIP, NO with experi-
mental terminal ileitis. South China Journal of Medicine
and National Defence 2010; 24: 341-345
15 Wu HG, Jiang B, Zhou EH, Shi Z, Shi DR, Cui YH, et
al. Regulatory mechanism of electro acupuncture in irrita-
ble bowel syndrome: preventing MC activation and de-
creasing SP VIP secretion. Dig Dis Sci 2008; 53:
1644-1651
16 Zhang ZZ, Kuang WH, Zhang JL, Chen HJ, Lv DY, Wu
LY. Effect of Tongxie Yaofang on intestinal function and
VIP of hypothalamus and colon in the rat of chronic
stress. Acta of Anhui TCM College 2010; 29: 53-55
17 Ikeda H, Heinke B, Ruscheweyh R, Sandkühler J. Synap-
tic plasticity in spinal lamina I projection neurons that me-
diate hyperalgesia. Science 2003; 299: 1237-1240
18 Dong WZ, Li ZS, Zou DW, Xu GM, Zou XP, Zhu AY, et
al. Correlativity of mastocytes with substance P in intesti-
nal mucosa of the patient of irritable bowel syndrome.
56
JTCM |www. journaltcm. com March 15, 2012 | volume 32 | Issue 1 |
Hu R et al. Effects ofWei Chang An on EN, VP, SP in the small intestine of rats with diarrhea
Chinese Journal of Internal Medicine 2003; 42: 611-614
19 Chen XM, Bo LY, Wu YL, Jiang M. Study on changes of
capsaicin receptor, substance P and mastcyte in colonic
mucosa of the patient of irritable bowel syndrome. Gastro-
enterology 2010; 15: 672-675
20 Liu C, Ye B. Experimental study on Tiaogan Yunpi Decoc-
tion for treatment of irritable bowel syndrome of diarrhea
type. Acta of Nanjing TCM University 2011; 27: 151-154
21 He J. Study on pushing effects of supercritical aqueous ex-
tract of Mu Xiang (Radix Aucklandiae) on isolated intes-
tine of the guinea pig and intestine of the mouse. Clinical
Reasonable Medication 2011; 4: 1-3
22 Guan FL, Wang RJ, Wang JH. Effect of Zhiqiao and syn-
eridine on contractile activity of intestinal muscle strips in
vitro. Pharmacology and Clinic of TCM 2002; 18: 9-11
23 Zhu ZP, Zhang MF, Shen YQ, Wang HW. Pharmacologic
action of Hou Po (Cortex Magnoliae Officinalis) on diges-
tive system. China J of Chinese Drugs 1997; 22: 686-690
24 Zhou YQ, Tan XM, Chen XM, Guo SX. Study on isola-
tion of endogenous fungus in Chen Xiang (Lignum Aqui-
lariae Resinatum) and anti-bacteria activity. China Journal
of Pharmacy 2011; 46: 649-651
25 Zhang Y, Li HY, Guo LL, Sun LJ. Effect of Da Huang
(Radix et Rhizoma Rhei) on colonic power in the rat. Jour-
nal of Beijing TCM University 2010; 33: 187-190
26 Hu R, Tang F. Effects of Wei Chang An Pill on serum
NO, 5-HT and colon SP, MC in the rat of IBS-D. China
Journal of Chinese Drugs 2009; 34: 3073-3077
27 Hu R, Zhang TM, Tang F. Study on anti-diarrhea action
of Wei Chang An Pill in the rat of irritable bowel syn-
drome of diarrhea type and the mechanism. Chinese Medi-
cal Herbs 2010; 41: 2039-2043
57
